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~ Jr., of the city.of Chicago, in the county of

: ‘tain new and useful Improvements in Water-.
~ Motors ; and I dohereby declare the following

S -of, reference being had to the accompanying

 flanges which are cast upon the inside of the

~ brought to bear upon the machinery to be
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. To dZZ 'wh'o.m} it may come;m: o o
Be it known that I, FREDERICK W. TUERK,

 Cook and State of Illinois, have invented cer-

- to bea full, clear, and exdet description there-.

~ drawings, of which— o _
Figure 1 is a view, in elevation, with the lid
of the case removed, showing, in section, the

lid; Fig. 2, a section, taken on the line z x of
Fig. 1'; Figs. 3; 4, 5 and 6, detail views; and
Fig. 7, a view, partly in section, showing the
~ manner in which I apply my motor in certain
.cases. - | S o
The object of my invention is to produce a
water-motor capable of operating upon any de-
sired scale, whereby it may be used to run ma-
chinery of all descriptions, from the lightest
to the heaviest, according only to the size of
- the motor employed, which shall operate per-
- fectly under the lowest, as well as the high- |
est, ordinary hydrant pressure, and thus be ex-
* empt from the objections commonly made to
‘motors of this description, in which thereshall
be no back pressure, with the consequentwaste
of power, but, on the contrary, in which al-
most the entire force of the water shall be

driven; and I seek to embody all this in the
smallest practicable amount of mechanism,
and this of the simplest and most durable

character, in order that my motor shall be easy |

~ and cheap of construction, and
get out of repair. _ - .

"My invention consists, first, in the arrange-
ment within the case of the partition which di-
~ vides and directs the water; secondly, in the

passages which conduct the water to the op-
- posite sides of the wheel; thirdly, in having
~ the buckets pivoted into recesses in the rim of
the wheel, and provided with arnis projecting
inward from their outer edges, by means of
which they are opened; fourthly, in having
flanges projectinward from the lid, with which
the arms come in contact asthe wheel revolves,
and are thus pressed outward, opening the

not liable to

buckets ; fifthly, in the curved projections, ar- |

ranged gra)dl_iaxllly to close the buckets at the
proper time as the wheel revolves ; sixthly, in -

having the buckets closed by the escaping

water, if preferred, instead of by the projec-

tions ~themselves, the said water entering

chambers, suitably placed, and perforated or

slotted on their sides toward the buckets;
seventhly;, in the combination of parts by

which the pressure of the water is brought to-. B
bear upon the wheel .and then allowed to es-
‘cape ; eighthly, in the combination of parts by = .

which the pressure of the water uponthe wheel
is transmitted to the machinery to be driven;

‘and, ninthly, in the general combination of -
parts by which nearly the entire power of the

water is transmitted to the machinery to be
driven, all as hereinafter more fully set forth.
- Referring to the drawings, A is the case, In

“the bottom or back of which and opposite each

other are openings ¢ ¢ for the escape of the
water after it has performed its office. B 1s.
the wheel, which revolves on a shaft, s, the

latter passing through the center of the case,

a screw-collar, n, properly packed, serving to
prevent leakage. Inrecesses suitably formed

in the rim of this wheel are fitted pivoted

buckets b, each having an arm, ¢, cast upon it
at one side, nearly at right angles, and of such

length that, when the buckets are closed again st
the wheel, they will project beyond the inside

of the rim. The side of the rim (see Fig. 6) 18
recessed to permit this arm to work freely back
and forth, these recesses being covered bycap-
plates, which serve to hold the buckets in
place.. At the pivoted ends of the buckets b
are formed cylindrical ribs, to receive which
the recesses in the rim of the wheel are cor-
respondingly deepened. The buckets, when

open, are supported against the pressure of
the water byresting against the front and rear

sides of the recesses in which the eylindrical
ribs rest, the rim of the wheel thus support- -
ing the entire strain. Short pivots in theends

of these ribs enter holes in the cap-plates on

the one side, and the rim of the wheel on the
other, the cylindrical ribs falling short of

the width of the buckets on this latter side -
to the extent of the length of the pivot, In or-
der to give a bearing. (See Fig. 4.) Thus,

on this side, the edge of the bucket is flush.
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| “mth tha,lL of the rlm while on the former side
it falls short to the extent of the thickness of

the cap-plates; and just to this extent the

‘wheel sinks into a low ring-flange, ¢, on the
lid, the height thereof being just equal to the

thickness of the cap-plates, and the breadth

just equal to that of the passage F at its nar-
rower part. - The lid is fastened in place by

means of screws entering eylindrical ribsabout

the edge of the case.

The. partition E extends, as shown in the
drawings, nearly or quité half- -way around thé

interior of the case, beginning near the chute
P, diverging about the outside of the first
opemn g ¢, and. at 1ts terminus approaching
close upon the rim of the wheel; and it must
here be recessed, of course, for the receptmn
of the ring- ﬂa,nge t.

k 1s a lange at right anﬂes with the parti-
tion K, at its inner edge and near its terminus
extending out partly over the opening ¢; and
Kk is a perforated flange-plate at 1101113 angles
with the flange £, and of equal length with 1t,
“extending bmckward n a curve from near the
end of the partition E, for the purpose of clos-
ing the buckets. These, with the lid and par-
tition, form a small curved and wedge-shaped
chamber H.

- Ab about the pomt where the partition E
terminates the passage I/ narrows down to a
breadth equal to that of the passage I' at its
beginning; and at the point it narrows still
- turther, becoming equal in width to the nar-
rower part of the said passage F. The rea-
son for this construction will herelnaftel ap -

pear.

Up to a point a little beyond the termmus
of the partition K the passage F’is but a con-
tinuation, so. to speak, of the chute P; but
from. th1s point its ofﬁce is precisely the same
as that of the passage I, as is also its con-

struction, the rim or side of the case A tak-
Ing the plaee of the partition E, and diverg-

Ing in like manner about the 0pemng P, tO'

which the passage I leads.

A flanged prq]eutlon, 1, approaches close to
~the rim of the wheel, just beyond this open-
ing ¢, in the same manner and for the same
purpose as does the terminus of the partition
H, and must be similarly recessed to receive
the ring-flange ¢; and here a second curved
and Wedge bhaped chamber, H, 1s formed, in
the same manner as the ﬁrst The ring- ﬂa;nﬂe
¢t fitting, as it does, close to the wheel all
around, serves effectu&lly to prevent leakage.

The outlme of the case may follow that of

- the passage I, or, if preferred, as more orna-

mental, it may be made more 11e&rly circular,
“and’ 1ecessed to diminish the weight, as shown
in the drawing. The paltltlon B also may
be recessed, as shown, where it incidentally
broadens.

Cast upon the inner surface of the lid are
the curved flanges ¢ ¢, in such position and
of such depth and length that they will en-
gage the arms ¢ and raise the buckets b just
as the latter enter the passage I or arrive at

the corresponding part of the passage F/, and °
‘hold them until they leave the same. 2

In order that the action may not be sbas

modic, but may be gradual, the curves ap-
pr oach the rim for a short dlStE—LIlCG, atter which

they run parallel with it. .

The operation *is as follows: The water
passes 1nto the case under pressure through
the chute P, being controlled by a stop-cock

or any Smtable valve with means attached -

for governing the same, and enters the pas-
sages. The construction 1 18 such that at least
one bucket must at all times be within the pas-
sage I, and another within the corresponding

part of the passage I, and each, moveover,

open, owing to the ﬂannes g dq. Agamst these
the uater presses, (reachmg first, of course,
that in the passage F,)and thus starts the“
wheel. By the time ’rhe first pair of buckets:

have reached the openings ¢ ¢ through which -
the water esecapes, others have entered the

passages to take their places, and have been
similarly opened by the ﬂ&nges g g, and so .
on mdefinitely, rendering the rotation of the.
wheel steady and contmuous, so long as the
pressure exists. - ,
- The water being still under a conmderable -;
head at the time it reaches the outlets ¢ ¢, es-
pecially if the wheel is'in rapid motion, shoots.
forward in a tangent and fills the chambels-,
H, whence it escapes through the perforations
or slots in the walls &/ with sufficient force to-
close- the buckets without allowing them to
come in contact with the metal. This natu-
rally gives less friction, though otherwise the
effect would De the same—that i 18, the buck-.
ets would be gradually closed—wwhout the
perforations; and in the event of their be-
ing dispensed with, the ﬂan oe k also m&y be:
omitted. .
O is a shell of thin metal covermo the back- |
of the case, for the purpose of catchmg the

waste Water, which is thence carried off by a

waste-pipe.

It will be seen that the passage E I‘ is some-
what broader at the beginning than farther
on. This is in order that no bucket shall block
up the passage before the preceding one has
arrived at the opening ¢, the distance being -
gaged accordingly. The narrowing of the
passage I at the point » just opposite corre-
sponds to this arrangement in every particular.

The action of my motor is so simple, the
friction so slight, and the pressure of the wa-
ter so direct and full with so little waste, that
1t may be successfully used even in places where
the hydraulic pressure is extremely low; and
the same force as exists at the ground ma,y be
obtained at any height to which the water will
flow, by simply makmn' a tight connection be-
tween the discharge-opening and the sewer-
pipe, or any other pipe leading to the ground,
when the suction created by the fall WIH eoun-
teract the loss sustamed through the rise; as

in a siphon.

Ifor different places, hzwmg different press-
ures, I equalize the effect by varying the size




EE . for convenience.

~ of the driving-wheel in proportion.

twenty pounds, a uniform effect will be pro-

" duced with the same sized motor by having
- the circumference of the driver three times as
| . great in the ﬁrst eaqe es in the seeond and S0 |

ooon.

- The motel mey be run elthel ina Vertleal '
S a horizontal, or any other position, but I gen-v- j
. erally prefer the first, pa,rtleuleﬂv mth large
'-.wheele as giving the least friction.
oo ach perteetly with ‘a wheel of any diameter,
" from less than an inch upward to many feet
.. and is therefore appheeble te a ﬂ‘reet Varletya

. of purposes. . :
.. . For sewmg meehmes and all other meehm-

... ery requiring about the same- power as these,'__
. . amotor of about four ulehes mn dlemeter an-
PR "_-..__-'-.'-_swels every reqmrement S |
-~ One of the many velueble applleetlens of

R -;'my invention is that to dental apparatus, as

.+ shown in Fig..7. TFor this purpose the wheel
- - should be as small as practicable, in order
- that the whole may be light enough to be con-

~ veniently held in the hand. = A barrel, u, for |
.~ the hand to grasp is secured to the 11(1 end -_
- incases the shaft s, into the end of which lat-.

. ter the burr or other instrument is fitted. m |

-~ and o are ﬂe:s;lble tubes for the inlet and out-

- let of water, and these may be bound together

| “Thus the action of the wheel
~ which tarns the mstrument is direct instead
~of mediate, as it would be if the motor were

- - fixed and the motion tmnsmltted th1011gh a )
- beltor equivalent device. ' -

1t Wﬂl

It is obvious that there are many Slmllaf[’

| _'purposes to whleh my mvenmon mey be ep 1
- plied in this way. | ;s
- My motor, when constructed upen a preper il
~ ‘scale and prewded with the necessary attach-
 ments for measurement, serves also as a wa-
- ter-meter, and as such its operation, for rea--
IEEITE (1) 1 1) herembefme given, 1s much more satis- |
. factory than that of eny ether te my knowl |

o -edn*e hitherto demsed

What I claim as new end demre te seeure
by Letters Patent, 18—

- . 1, The partmen E, betWeen the edﬂe of the
~ case and the wheel, dlverglnﬂ about the open-
- ing Dy and atits termmus approaching closeto |

" the rim of the wheel, substeutla;llv as end fer

o the purposes desembed | |
2. The passages F end B, eenstlueted sub |
~ stantially as described, 1ﬁ«'1r1(:5:t'e’t)3}r the pre%sure '

-~ of the W'eter acts at the same time and in the |

. Same manner upen eppeswe 81des of the Wheel

- as speelﬁed

Thus, if'? ,
in one city the hydraulic pressure is sixty |
- pounds to the square inch, and in another only

3 The pessefre F a,nd thet parrt of the pas-.

sage FY corresponding to the same, each made -

larger at its beginning than farther on, the

length of the narrower or shallower part be-
ing equal to the distance between two con-
secutive buckets, whereby the pressure of the -
water acts continuously upon each bucket in~ .
| _1ts turn'until the said bucket redehee the epeu L

ing ¢, substantially as specified.

Ing in recesses formed in the side ef the wheel

| _ru:n for the purpose set forth. = - RN
6. The combination of the arms ¢ and ﬂanges_ IR
| g._, for opening the buckets gradually as the -
‘wheel revolves, substentlallv as deseribed. -
; arranged as
deseubed to close the buckets b gradually at.
the preper tlme as the wheel revelves, as setf' SRR

7. The eurved projections &/,

forth.

water, after it has done its work in 1mpe1hng_ PR

a bucket forward, so to change its course as:

to strike against the back of the SMe bucket,

substantially as specified.

9. The curved and wedge Sheped cha,mbels' o
H, perfemted or slotted on their sides next . =
;the wheel, and pleeed as described, 1e1et1ve1y; B
to the openings p, whereby the buekets are

closed by the escaping water, as set forth.

pose set forth. |
11 The ‘combination ef the buekets b,

arms ¢, flanges g, flanges &/, wheel B, end' '-

shaft s, eubeta;ntm]ly as. deserlbed |
12, The combination of the chute P, pas-

| sages F and ¥, openings p, buckets D, erms'f =
¢, flanges ¢, ﬂenges [ Wheel B, and eheft s, )
| i,substantmllV as. deserlbed |

FREDERICK W TUDRK JR
In presence of— -
- CHARLES L. BLISS,
'GEO0.-C. MERRILL.

- 4. In combination with the. buelz:ets b werk o
ing in recesses in the rim of the wheel and
held ‘in place by pivots, which, on one s:tde,'i'j RRTIEC
-pass through the said rim, and on the other - ..
| Lthreu oh eap - plates, the sald buckets being D
less in breadth than the rim of the wheel to
the extent of the thickness of the said cap-
plates, the ring-flange ¢, constructed and ar- . -~
Tanged substantlally as ::md fer Lhe pl.upoee_-l_“; e
specified. - SRR
5. In eembm&tmn Wlth the buekets b con-.
structed and arranged eubste;ntl&lly as de-
| seribed, -the arms ¢ projecting inward from . = .
the. euter edges of the said buckets, and work- . -

8. The method hereln deserlbed of 1eelosmg" o
‘the buckets, which consists in- ‘causing the

10. The combination of the chute P, case o ..
A, partition E, flanged projection i, and epen- o
-mgb P eenstrueted a5 desenbed fm the pur I
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